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53705 VrJVy 9*)W-yl- 
U-f- 614 

53704^5735 T5W> l»f99>V 
T-^=a- 2320 



(54) 3?-* r >««ft 



A (XaaFlsGly) . «*. F 1 pfi4 CR) 

- 7 ^n-L-you>T*5) MrrsFJ*/* 

Kfitfti*. n^-V>Ba^Hmfl«£ (P r oP r oG 1 
y) . fttf (P r o H y p G 1 y) . KHSUTSJe** 
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(2) 200 1- 5 14189 

[JS#»Hl] *: 
lit I] 

(X a a — F I P-G 1 y) > 

x«ai*«*«)r«/WBatr*o, fi p i±4 (r) -7**b^ 

(Xa a-F 1 p-C 1 y) = 

Xa a |*ftSO»»7;/^fc5. PIP** ( R > -7***7 

[§»*«6] X a a Ut^f !> vf**. 88**4 
t§»*«7] 5fc: 

He 3) 

(Xaa-Xbb-Gly) n 

{St*, Xiittffi|O7'$;UktV»0. Xbbiis 4 (R) -7A*B* 

b y v, r*^/i*ttt Ku*'/?a y ^ sestet ?u*°s7n y 

[=fi*^ 8 ] n **** < fc 1 7 T?fc * , 3»*« 7 KE«A » ? - ^ HHH*. 
[g»*!S9] #4 < i feHI»7 S a it* 

9 7 ome 3 y-y^»fc 
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(3) #^2 00 1-5 1 4 1 8 9 

m*m oi * : 

Ut 4] 

(Xa a-Xbb-G 1 y) . 

x»«ii, ttsors xbb»i, 4 (r) 

7°«y>\ 4 (S) -7^ti-/n ij>&t?4, 
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[0 0 0 1] 

SI B;t£J>Bffi£ (National Institiutes of Health)fcioT^-%-Stt 
fc*fltAAR4 4 2 7 6tJ^<»J»a*i:. *^A^V>»±<Dr. Steven K. 
Holmgren) fcS* 5 ftfc* (W*«**«HB*««St**l=*-» ^* * w 

[&*©&«) 

[0 0 0 2] 

V s T- s^-^yw^HT'f W±> X-Y-G 1 yE^i i"Z.X\ XfiLtf 
LtJ^a U y (Pro) mm-?h<0. YttUiUf4 (R) -fcKn*t'7 , BiJ 
V (Hyp) SSSSt'foS) «!Jfl,t3 0 0W»8L*»&J*5. (**«, 

-s\ it, &#. £jfs itafft) T?tt, w^^-^^tf, as 

*l*fc:»ftS*LTC^$ (Jones ft Miller, J. Hoi. Biol.. 218:209-219 (1991)) 
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(5) fom 2001-514189 

ttflUMft-Ct*, = V-Py* 'J Kt*» P r o P r o G 1 y OT-ffiW^^ 

^r.7-^>'^^'t4^ 1 S*^*2.? : ^e>i%'CV^(Berg and Prockop. B 
iochem, Biophys. Res. Con., 52:115-120 (1973))= *l*.tt» (P r oHy p 
G 1 y) 10 *»=a»ffi©*»t&*tt» 5 8*Ctf»>0, (Pr oPi d G 

1 y) I0 *<7? = WiS©^m^tt2 4'Cl^i r ^V^(S a kaKibar a ec al . , Bioc 
hem. Biophys. Acta. 303;19S-202 (1973)). Kfc, (P r oHy P G 1 y) is 
•*Z«atfKfl»5i*ft«"»««l«B. S^"^" 5 (P r o P r oG 1 y) >o 
fScD&i&J; 0 tsSt*tWt*#V ^(Chopra and Ananthanarayanan. Proc. Nad. Ac 
ad. Sci. 05A, 79.7180-7184(1982)). ^SU^fe. 

[0 0 0 3] 

^»^St<C)M^^«ffi**^***l'^ % *CfltayaaB et al.. J. tol. B 
iol.. 152:427-443 (1981)). §K>*W^MS, t Kp*'^ V t K 

fc&fO^r^SfcfcLrii, Suzuki et al.. Int. J. Biol, Macrouol., 2:54 
-56 (igtiDJ&tfNemechy.. in Collagen, published by CRC press (1988) 

v (ProProGl y) io t (ProHypGly) , 0 O=£»l 1. 2 

ftSS^tt^JtS^^ofctEngel ec al., Biopolymers. 16:601-622 (19 
77). t««JCHU KftTtK (ProHypGly) 10 tfJ«***tfc»ftft» 
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Y^ES?) 2^1Jyjt'.<7?^**Kf0 3 7—y>'fc-iifcl'^i'' l (Hoeve and Kakivay 
a, J Phys. Chen-. 80:754-749 (1976), 'ft-oX. t Ka^-J/T'a !i VffcSi 4 ^ 

[0 0 0 4] 

rg#)j (filler)Xt**S**(aolder)»**HdtiteS. AIB«T/U^5 
[000 5] 
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(7) 2001-5 14189 

L J; $ 

7^b^b}> (Fip) tt, RisoJtfWWSfrw*** 1 * ^h^-fr 

• (GotUclb et al.. Bioch^nistry, 4 . 1 1 : 2507-Z53I (19S5) fc 
fc. =fS'h9W7 , #tt. i;o<Dfttt*tf»7-^*fc$A8frfc**±* L - te 
C©£3S1*. ^^^'(Takeuchi et al., Biochem. Biophys. Acta, 175: 
156-164 (1969). 9? = j/7*(Takeuchj and Prockop. Bioch™. Bi 
ophys. Acta. 175: 142-155 (l969)fttf!M 9- 1— = S^OIitto and P 
rockop. Arch. Biochem. Biophys.. l8l:293-2M)CJ:oX*fc*»fc**-S>*t 

te. f i p <»e,*L*:ay-*'^^fi=*u-efcWX8*tfc«Bc*rLT:rf 

y > y-Y ^*Ht±flcM«;ffe« L.fc«>tf, Flpii> loMv^ift/^ 

S^ttSt B 5 > y Afti" 6PI*«>St#*tt*»9 * 5 fc, t 

ffifcfc, F l p**t**9'<^l f +»=«Ai'S«itK:. F 1 pOftWtt 
»MWe*;h.T^6(terig and mcLeod, J. Am. (W Sue.. 08:3970-3975 (19 
76)) o 

[0 0 06] 

#3£#l±. 35^003 7 -^y (native collagen) ^^^5 1<» J: 5 fcjfe&fc 
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(8) #1200 1-5 1 41 8 8 

Hyp i o "C a 7 f£f Mm 4*bfcfMU«lS3fett»tt**:ilM-t « * 

* - 1 E J; o X m 6 4 4 6 X- h h 5 . 
[0 0 0 7] 

»**»ttW«*tt. hwtf-s* h«MM"S. 

**i&ro*#»*«>--^ jMHKHl^HSt?** 

y p att0' 1,2,3 Xl*4*«!>*»*fctf*l-T. «WX»«1H***9«-©^ 
? h J?-*&$#LrP5*fcw L.TTV*<5 (Bella et al.. Scoen 
ce. ZG6:75-81 (199-)))= ^©**itt*K:*»t5r»WHifeat|t««ftttt, & 

[0 0 08] 
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(9) HS2001 -5 1 4 1 89 

-18 0° £ifo&fci-#) It, f*«tt» Wfe. " = 0° Sr^oSftfr) <fc9 

CcofSIfcw^;* h&*&8>&&i::, «^~SH4*SS^ JnMtc: : v-^tfc 

K#»*2til*'t , ;i»*SWfcl»fc. N-7tf^P 'J Vfif-fi'X.Z.J'fl' (A c P r 
oOMe) , N-T-fc**- 4 (R) -t KBt^ny^^ 1 ^* < A 
cHy pOMe) »tfN-7tf/K-4 (R) -7^^!)^ (A c F 1 p 

c al.. J. Am. Chem. Soc, 118:12261-12266 (1996))= ; ->^Jt(t, 

Ac P r oOMe <AcHy pOMe <AcF 1 pOMe 1 ) £0»lgl-OTi- 

»HttftT*fcS<B-t\ Fl p«S#HypR»J:t>t>BS»tt = ? 

[0 0 0 9] 

h9^:^tfclCB8i-5 = roSb»fl3iB«l4. AcProOMe, Ac Hyp 
OMoWAcF 1 pOMe»M#^tft^**CJ:-3T****bt(IW 
ik in al., Int. J. Pept. Protein Res. , 44:262-269)). Cr-C 
, AcPr o OMe > A c Hy p OMe > A c F 1 pOMe OKI) <nm\ZM'P 

VS Hy pMok Fc*->/Hi>f.»i^SH a^-yy©«ttC-3k* 
THy p<&4»*fc-Srt-S, X, HypiFl p«»©»tt#»OW»Hl»a', 
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(10) #m 2001-51418 



/<-y*y# ^&U^-/<"^— i-SJCPsnasik et al. and Eberhardt ec al.)C£-= 
-CJWlSiUfc, sma<o»eJ»*tt» 4 (S) -7;WDy n yyM4, 4-i? 

[ooio) 

[si] 

J51 : Ac P r oOMe, AcHy pOMe&WAcF 1 p OM e 

h7^: i/XVc (KcaT/mol). (A) 
AcProOMe 4. 3 0 1. 5 2 3 

AcHy pOMe 5. 8 0. 18 1- 510 

AcFlpOMe 6. 2 0. 22 1. 5 0 8 

icOjg*!*, JUS**, Hy p®£»£ Kn^^ffil-fatf-TS^^?!^ 
^£ * <D^iSfJ*t- i * = y-'/y »HSE*fflBw+BHtKKH y p ££11 

4 (R) -7*i-n7nyy (Flp) ^5^4^57 

[0 0 11) 

|t*jV>-C»JBII=B4Sil6ttHUT:. ^y-fvmxm (X»»-F1 p-G 1 
y) io (*+. Fi P B4 (R) -7;^b-L-^^) ft^fttfc. Fl 

LftV\ (Pr of 1 pGl y) io . (ProProGly) io TkXf- (P r o H 

ypGi y) io <omm&&xmmmt> BU%~m^m lx^^k± 

, =7-yyg» (P r o f 1 pG 1 y) io tt. hSft.fctt®»»©vH* 
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(11) §52 00 1 -5 1 4 1 8 9 

Jl.lt. =iv-yymm (ProFlpGly) ioi\ =9-^>-S*ft»R* 

i(XaaFlpGly) .*JT*$H«E«Uffl'*5'* K*&* 

537-yvs»ffc5 Fiptt. 4 (r) -7/v*»-l-7"b y 

>)>&%:V&8LKi$lfZ7p h^^ST-iSbSlcfeftfrfc-f > Xa a&i£lc:*s 
[00 12] 

fil-F<DSHMm. Bd*'U (XaaFlpGly) n^tS^-^^B^ 

, 5toB«© = (ProProGiy) .©Slf^ttCi'sT. $ 

v^l±, ^ELfc37-^ (Pr oHy pGly) .iffflHypt©!: Ku*S' 
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(12) #3* 2001-51418 

*6t Kb* Wo y ^»fc Kn*^CS»t8A¥««tttt. ftftttt«B 

to 0 1 3] 
MM] 

Hi-St, (ProFl pGi y) .0 fc, i|iW*^^HSAt±^^ 
fSbfe. FmocProFlyGl yOHtlilt. Bodanszky, The Practice of 
Peptide Synthesis 2 M Ed., Springr-Verlag (19M)fcElfc*iVO'*SlIH6 
WflWttteJ^T. F 1 p t!ffJK»*W»»feft3Sfr6infc. FI P I1 Panasik 
et al.„ Int. J. Pcpt Protein Res.. 44:262-269 (1994)&tfEberhardt ec al 
,, J. Am. Chem, Soc ... ) 18: 12261-12266 (1996) K StvC^ 5 il t 
fc, ZS^S£^9-^>-MW^^-<r««tc:#tx. lOCFmocProFl 
pGlyOHSftt, ABI 43 2A^f LT Z - * a « K y 

WWSlXfc'*^ Ktt. Vy d a c C- 1 8&tt3#7 
A±TTHPLCfc*o"C»BLfc. (ProProGly) iXV (ProHy 
pG 1 y) 10 1*, Peptides International!!^ Zo©3 0«fle±"Cli. H 
P L T« 9 0 %Et±T-fc5*i^^'^t. 

[00 14] 

XfcffKI^ =^-^v««*H:, FmocX-Y-G 1 yOH CLC"C\ 

y v^aaroeatttv stt^*^^;/'^ pv^* > scow***®?* * 

ft (TXyn^lfc) fcSHi-SRBHfclBiBLfc. r 5 K*flttt 
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(13) 2 0 0 1-514)89 

, &®mm& (Bodanszky, 1 9 94) SHittJB Lt^-s^ftfe, CLro^&tts 

awi*m*ftwe, F m ° c««St?i**<xn- - 1 

FmocPtoFlyGl yOH (l) ^SMc«8**lfc**BIK*lfl3l£ 

BocFlpOSutGl y OBn fcCDJKtStt. tSlSSitfc'XT' 
?-K&£#l,fc, ^■tt^*^>' I Pt-cOB o cSO»*i> -tfttc*5c< B o c P 

ttit^^/i*^*!*. (13 OBocWMMrSrtU -0*tt, Bo 
cK»»*tFn»ocOSut?5SlS4:tJ:ot (1) C^ftSixfc. 

[0 0 15] 

[*2] 

Jgl ■ &S8 _ 

1 Fmo c Pro- F 1 p- G 1 yOH 

aj-^O-aWMHrra-WKft. (i) ©WSSS-R: 

od BD W*^ tt « - T ? / WW" 2-^^!> * ft 

(Fields and Moble, Int. J. Pept. Protein Res.. 37:513-520 (1990)). 
Fmoc (ProFlpGly) » -OH*r**t-»»K*«SHfcWttH 

^^(Barlos et al . , Int. J. Pept, Protein Res., 38:535-562 (1991)). DC 
Cifc KP^S^O/hyr/-^ (HOB t) MUFmo c P r oF 1 

pgi r oHk#&&*x*m-**\'9' < m t *Wz< -»K«a»tm^ 
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(14) *HS 2001-51418 9 

nfc3 0***ttttKfl«S*i^ ««»tb-C2Wbftfc <*3) . 3 OA 
f*^:/?- KS&tMfi. Peptides IntenwcionalSit'fcoife.. 
[0 0 16] 

[S3] 

2 HiN (ProFlyGly) » OH 

3 H2 N (ProPtoGly) 10 OH 

4 HiN (PioHypGly) *OH 

ft-fitt (CD) BUtt, H*fc*3*lfc (ProProGIy) io 

t (P r oHy pG 1 y) 10 OCD^? M'i -»£ (P r o F 1 p G ! y ) 

>"©=SSte©#»-?*3 2 2 5 nroK»ttS»*fcS'^'^**r*"3. 

2 -4^^f-|rt^««ii«i«ttOtniigUK (T.) tt, taffiWWRtL-C 
2 2 5 nm^*5ttSCD->^7-/Utrm^-rS#l-J:oX, Long ec al,, Biochem 
istry. 32:11688-11695. (lBa3)«>*ifeKJ:o-C«*Ufc. ;^ow = 7-^ 

<t*#-efeS5 omMWt+'Ctftoitfc. co**»*S*Ba4t=**x*S*i. 

* a (PfoFlpGly) rt=7~»Wi. (ProPr oGl y) id 
t (ProHypGly) .o * *) fc-JP**fc»**tt*#U = ©*tt. ^7 

-SCfl:«t3RSitS. C^feWlfili- Bedreel and Schellman. Biopolyners 26;18 
50-1877 (1387) W^ffilC ioT^ibfrfc. 
[0 0 J 7] 

[*4] 
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(15) 2001-514189 

(P r o F 1 p G 1 y) io 91 J 1 

(P r oHy PGI y ) >° 6 9 6. S 

(Pr oPr oGI y> io 4 1 0 

#Hyp«iS:6. 5ka )/mo 1^30 = 0. 2kcal/mol 

#F 1 P®&: llkca l/mo It30 = 0. 4 k c a i /m o 1 
wtl6»**tt, F 1 p « 7 ©IS? 7-^ 

) t Ki=*iWl'Sfc*0HB*«l»*ttfc*^#*fc*v (2) SW-ftUt 

L"Cli. r-fef-^S, ^fA* ft. Xlihf 

[0 0 18] 

^*y.t«?*«5flac?t Ka#^v&&tf7S /ffiSr&ttT'S^iiia? 
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#3£ 2001-51418 9 



[01] (Fro-Flp-Cly) w. (P r o P r o G 1 y ) io CP r 
o H y p G 1 y) io tDTOftZfete*^* 

[0 2] FmocProFlpGl y OH©$j£©&ro£-j£&SS£=S-f . 
[H5l (ProFlpGly) io ««JtW»©A«»»S:>T«+. 




200 210 220 230 240 250 

feft (nm) 



• HCKSiyOBn 
TEA 

BocFIpOSu *~ BocFlpGlyOBn 

1)HCI/ 

BocProFIpGlyOBn 



2)BocProOH,TEA 

DCC. HOBt 
H 2 ,Pd/C 

*- BocProFlpGlyOH 

2)FmocOSu,Na a CQ 3 



OSu =-}-oh 



»GlyQH| 



DCC 
HOBt = | 



n=c=n 

6 t> 
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IH31 



^$2001-514)89 



FmocProFlpGlyOH 
DCC, HOBT, CHzClz 
mm • : *- FmocProRpGlyO- ®m 



1) t^';vWDMF(20%v/v) 

2) FmocPf 



FmpcPro-Pro-GlyOH 
DCC. HOBT, CHaCIa 

" Fmoc(Pro-Pro-Gly) 1tr O~ ®% 



3) EM. {9X)1and2 

1) AcOH/TFE/CHgClg (1:2:7 v/v/v) 

2) t* ^ U V >/DMF (20% v/v) 
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